It was because of the rising prices of corns, wheat and other staples which pushed the cost of feeding to a higher level. In the meanwhile, the prices of soybean oil also ran high by 20% in the year 2010 (The State Statistical Bureau). Indeed, the soaring agricultural prices broke the economic balance of almost all countries in the world especially for developing countries. Although higher food prices improved the terms of trade and the benefit level for the food exporters, such as the USA, Canada and so on, the number of net importers is three times larger than that of the net exporter (Von Braun 2008) . As a consequence, food importers suffered widespread losses during the crisis. The governments paid more for the economic fluctuation. It was estimated by the Food and Agriculture Organization (FAO) that developing countries would pay an extra cost of 324 billion dollars in the face of the higher food prices (FAOSTAT). Based on the miserable situation, the governments of developing countries question the factors influencing the agricultural commodity markets. Abbott et al. (2008) proposed three key determinants which are also universally acknowledged by most economists, namely, the excess demand, the value of the US dollar, and the energy-agriculture linkage. Among the three factors, the concurrently increased energy prices are thought to play the critical role through both the direct and indirect schemes.
The prices of international crude oil rocketed to $140 per barrel from $20 per barrel at the end of the 1990s. By coincidence, the prices of corns showed the same trend of increase simultaneously (Figure 3) . Hanson et al. (1993) analyzed the cost linkages between energy and agriculture using an input-output model and discovered that an increase in oil price would in turn cause extra costs to the feed agricultural commodities. Higher oil prices not only increase the prices of capital goods in the agricultural sector but also bring an unnecessary transportation cost. On the other side, the spiking oil prices stimulate the production of ethanol, a perfect substitution of the oil energy. Therefore, an expansion of biofuel demand causes the rise of the agricultural prices. Many countries even launch related policies to support and encourage the mass production of ethanol, also leading to an indirect excess demand for agricultural commodities. As the largest producer of ethanol, the USA put 25% of corns into the production of ethanol in 2007 (Figure 4) , thus pushing the price of corn to a fairly high level. What is worse, the price of soybean was pulled high at the same time (US Department of Energy).
Furthermore, Harri et al. (2009) presented that the oil trade is conducted mainly in the US dollars, while the domestic agricultural prices are conducted in the RMB; hence, the changes in the oil prices will indirectly influence the commodity prices through the transmission of exchange rates ( Figure 5 ). The depreciation/appreciation of the local currency will determine the price level of exportation to the foreign countries. For example, the depreciation of the amounting to 85 billion dollars (equals to 529.6 billion RMB). The KPMG also made a similar survey that people tend to purchase abroad because the goods are cheaper (KPMG 2013) . From the knowledge we obtained, the direct and indirect effects of oil prices are not well discovered in the emerging markets and the relationship between the oil price and commodity prices is largely empirical. In this paper, we will discuss the direct and indirect effects (exchange rate) of the world oil prices on agricultural prices from the prospect of short-run and long-run. The authors also agree with Baffes (2007) agricultural commodity prices rather than an aggregate index for the agricultural sector prices. We employ the Granger causality test and the generalized impulse response analysis to study the long-run and short-run situation respectively. A better insight on the interactions between the oil price and the local commodity prices will help the policy makers to establish an effective money and fiscal policy. A sustained and abundant supply of food is also the guarantee of the security of a country. Producers or farmers can adjust promptly their production to cater for the variable demand, thus mitigating the producer's risk and the exchange rate risk as well.
LITERATURE REVIEW
The seemingly coincidental simultaneous soaring of the agricultural prices and the world oil prices has attracted the attention of a large number of economists from all over the world. The focus of the research is based on either the role of biofuels or the exchange rate changes.
Several brilliant articles shed light on the relationship between the crude oil prices and agricultural prices. Esmaeili and Shokoohi (2011) found that the crude oil prices have an indirect effect on food prices. Campiche et al. (2007) (Wang et al. 2014) . And Nazlioglu (2011) found that there is a persistent unidirectional nonlinear causality running from the oil prices to the corn and to the soybeans prices. In a similar study conducted by Yu et al. (2006) , the authors investigate the long-run interdependence between the major edible oil prices and examine the dynamic relationship between the vegetable and crude oil prices. The Johansen cointegration results indicate that the influence of the crude oil price on the edible oil prices is not significant over the study period.
In a study of Baffees (2007), he discovered the effect of the crude oil prices on the prices of 35 internationally traded commodities for the 1960-2005 periods. By deducing the regression equation, he gave the conclusion that if the oil prices remain high for some time, then the commodity prices boom is likely to last much longer than earlier. He also estimates the pass-through of the crude oil prices to the non-energy commodity index as 16%. Besides the individual commodity prices, he also used the data of price indices and put forward a valuable suggestion for the further study that they needed to be supplemented by the individual commodity analysis on the methodological side. Xiaodong Du et al. (2010) find that the oil price shocks appear to have triggered sharp price changes in the agricultural commodity markets because of the tighter interconnection between the food and energy markets. They utilize the weekly prices of crude oil, corn and wheat futures from 1998 to 2009 with the Bayesian Markov Chain Monte Carlo methods. The two studies above both demonstrate the significant relationship between the food prices and energy prices. Nevertheless, some economists give different results. Zhang and Reed (2008) concluded that the changes in agricultural prices of China did not result from the world crude oil prices when studying the scenario of China.
In addition, there is another linkage between the petroleum prices and the agricultural commodity prices put forward by Abbot et al. (2008) . In this paper, the authors take the increase in the US current account deficit into consideration. The side effect of the increasing current account is the depreciation of the US dollar which makes the exports attractive and the imports less attractive (the exchange rate effect).
In the present market, with the prosperous international trade among countries, the exchange rate is considered as a crucial factor when it comes to the macroeconomic indicators. However, decades ago, the role of the exchange rate as an integral part of agricultural economics was overlooked until the year 1974. The seminal work on the role of the exchange rate in the agricultural trade is made by Schuh (1974) . He argued in his paper that the overvalued US dollar reduced the exports due to the additional expenses in other countries. Kost (1976) reviewed the theoretical framework used to assess the trade impact of a devaluation or appreciation of a country's currency on any commodity of the country's economy. He points out that there is an upper maximum on how much price and quantity can change in response to an doi: 10.17221/6/2015-AGRICECON exchange rate change. At the same time, VellianitisFidas (1976) made a cross-sectional study by using the stepwise ordinary least squares (OLS) method with the data from various time periods. In sum, both Kost and Vellianitis-Fidas agree that the US devaluations of the dollar were not the cause of high prices in 1972 -1973 . Chambers (1981 utilized a regression to test the Granger causality among the money supply, agricultural exports, agricultural imports and interest rates. His findings were important and were consistent with others' findings that the money supply/value of the dollar plays some role in the level of the agricultural trade. In contrast, Batten and Belongia (1984) support the view that the exchange rates do not matter. Batten and Belongia argue that the real stimulus for the export demand comes from the income enhancements in the importing countries. Chambers (1984) developed a theoretical model capable of examining the short-run effects of various monetary policies on the agricultural sector. Also a Vector Auto Regression (VAR) model was created to help solve the statistical problem. Kwon and Koo (2009) explored the reason of the surges of the food prices based on the method proposed by Toda and Yamamoto (1996) of the Granger causality tests. They find that the food prices are affected by the exchange rate and energy prices through various channels which is also proved by the previous empirical findings made by Abbott et al. (2008) .
Since there are different opinions in the history of the research on the relationship between the exchange rate and the agricultural commodity prices, the authors make a summary of the relevant literature (Table 1) .
EMPIRICAL METHODS

Co-integration test
EG co-integration test
Engle and Granger (1987) created a two-step test which is now named the unit root test to examine whether there exists the long-term stable relationship between the variables Y t and X t (i.e. co-integration relationship).
Step 1 Estimate the equation with the OLS method
After calculating the non-equilibrium error, we get which is called the co-integrating regression.
Step 2 Test the stability of the residual error obtained from step 1. 
Johansen co-integration test
Although the method of the unit root test is simple to be realized, there exist obvious deficiencies in the principle of its test. An assumption of linearity is necessary to design a linear model for the OLS estimate. Johansen and Juselius (1988) brought about a new method based on the vector auto-regression (VAR) model. This method is mainly used to test the coefficients of multivariate regression.
First, we should build a VAR (q) model
in which each component of y t is non-reposeful series and it is integrated of order 1. x t is a fixed exogenous vector, indicating the constant term, trend term and other certain terms. ε t is a disturbance vector of k dimension.
After doing the calculus of finite differences, we can get
We can obtain the I(0) process after doing the transformation of the finite difference of I(1) process. As a consequence, when ∏y t-1 is the vector of I(0), Δy t is a stationary process.
Granger causality test
The basic idea of the Granger causality test is to add a lagged variable to the equation and to test whether this variable will cause the lagged effect. If so, then we can say that it has the Granger causality relationship. The co-integration test can only explain whether there exists a long term equilibrium relationship. However, to examine the causal linkage needs a further study.
The hypothesis testing model is
The null hypothesis is x does not Granger cause y. H 0 : β 1 = β 2 = … = β q = 0 If the null hypothesis is true, we can get
The F-statistic can be defined as p and q are the lag intervals for endogenous variables y and x, respectively, which is determined by the AIC criterion. The null hypothesis can be rejected only when the F-statistic is larger than the critical value, implying that x does not Granger cause y.
DATA PROCESS
Our empirical analysis makes use of the weekly prices of the world crude oil prices, the RMB/US dollar exchange rate, and the prices of soybean, maize, wheat, colza oil, late indica rice, early indica rice and japonica rice, The crude oil price is an average of the UK Brent which is measured in the US dollars per barrel. We get the data for this section from the US Energy Information Administration (EIA).The exchange rate shows the value of the US dollar, or the amount of the RMB you have to pay for one unit of the US dollar. We get the data for this section from the Central Bank of China. The data of the agricultural prices is obtained from www.cngrain.com.
The data are all transformed to their base-10 logarithms.
The descriptive statistics of the variables are summarized in Table 2 .
From the descriptive statistics, we can find that the exchange rate has the largest volatility (0.055). It can be explained by the fact that the government launched a new policy which is called the Managed Floating Exchange Rate System. After July 2005, the exchange rate fluctuated unstably, determined largely doi: 10.17221/6/2015-AGRICECON by the demand and supply forces. What is more, the financial crisis appeared in the US, leading the federal government to an awkward circumstance of twin deficits in finance and trade. So a temporary depreciation of the US dollar may help the state to get out of the dilemma, but that means that other currencies are faced with an era of appreciation against the US dollar. The prices of soybean, wheat and colza oil have a relatively smaller volatility than other agricultural commodities (0.028, 0.030, 0.030 respectively). Because soybean and wheat are delivered in the Dalian Commodity Exchange (DCE) and the Zhengzhou Commodity Exchange (ZCE), their prices are decided by the market mechanism to a great extent. The correlation coefficients are shown in Table 3 .
The correlation matrix indicates a highly linear correlation among the agricultural prices. For example, the correlation is 0.948 between the prices of maize and wheat, and it is 0.837 between the prices of soybean and colza oil. A sudden shock in a single commodity will be quickly passed on to other commodity trading markets. However, each commodity price presents a negative correlation against the exchange rate. As discussed in the introduction section, the appreciation of the RMB makes foreign goods cheaper to purchase than in the domestic market, thus decreasing the domestic demand. Theoretically, the prices of domestic commodities will drop. At the same time, China has employed a loose monetary policy for a period of time. The government-issued currency in circulation outnumbered the real demand for money. In addition, the economic development in China relies primarily on the real estate, construction and other traditional industries. The asset bubble, particularly the property-value bubble, will also drive the local currency to be devalued. The pressure from the outside appreciation and the inside depreciation is formed. This factor may be attributed to the phenomenon of the negative correlation between the exchange rate and other commodity prices. In order to analyze the causality, we have to turn to advanced methods rather than a simple correlation analysis.
EMPIRICAL FINDINGS
Since the way of stochastic is different at each time point of the non-stationary series, the general L in each name of variable denotes the logarithm (i.e. LCO = logarithm of the prices of colza oil; LJR = logarithm of the prices of japonica rice; LM = logarithm of the prices of maize; LS = logarithm of the prices of soybean; LW = logarithm of the prices of wheat; LER = logarithm of exchange rates; LO = logarithm of the prices of crude oil) stochastic of the series is hard to capture. Apart from that, there is a possibility to get the spurious regression. Hence, the unit root test is necessary to overcome these two problems. The results of the ADF and PP unit root tests in the Table 4 show that the maximum order of integration is one (d = 1). That means that the first-differenced variables with constant and trend are stationary. Then we can use the first-differenced variables to perform the cointegration analysis. The Vector Auto Regression (VAR) model can be applied to predict the related time series system and to analyze the dynamic shock caused by the random disturbance. First, the Johansen co-integration test is conducted and its results are shown in the Table 5 .
Although we have examined the co-integrating relationship, we should also verify its validity. Here, we use the AR Roots Graph which is straighter to understand (Figure 6 ).
Since the inverse roots are all depicted in the unit circle, we can assert that the VAR (2) model is stable and will not infl uence the standard deviation of the Figure 7 and Figure 8 illustrates the degree of deviation for different agricultural prices when given a one-standard deviation shock. Response of EXCHANGE RATE to OIL PRICE The results show that the response functions are not statistically significant. Therefore, the conclusion conducted from the short-run prospect is consistent with the one from the long-run.
In conclusion, neither the Granger causality test nor the generalized impulse response analysis shows the causal linkages expected. The oil price Granger causes the price of soybean but does not Granger cause the prices of other agricultural commodities. One possible explanation is the substitution effect discussed before. Another possible explanation is that soybean is the only grain crop that can be traded in the world market. In other words, China's agricultural commodities cannot be traded freely to the foreign countries except soybean. Of all the grain crops, soybean has the largest foreign-trade dependency which has amounted to 80% in the year 2012. Hence, there should exist a linkage between the world oil prices and soybean prices.
The exchange rate does not Granger cause any price of the commodity. Firstly, the formation of the exchange rate mechanism in China is mainly controlled by the government, but not by the market mechanism. Secondly, the degree of integration for the domestic and global market is not strong enough to make the domestic commodity prices sensitive to the changes in the exchange rate.
CONCLUSION AND SUGGESTION
In this paper, the authors use the weekly prices from June 2002 to August 2013 of soybean, maize, wheat, colza oil, and japonica rice and try to find out the interrelationship among them. With the Granger causality test and the generalized impulse response analysis, the long-run and short-run scenarios are presented, respectively. The results reveal that the oil prices can only Granger cause the soybean price while the exchange rate is not the predominant factor influencing the agricultural prices.
The food security is as important as the energy security to a sovereign state. Although soybean is the only commodity traded in the world market, there is a trend that other agricultural bulk commodities will be transacted unrestrictedly in the future. So the government should guarantee the inventory of the agricultural crops and to decrease the foreign dependency of soybean. On the one hand, there should be developed a new cultivation technology to increase the yield per unit. Also, the farmers ought to be equipped with more subsidies to be encouraged to expand the production.
Besides, the mass production of biofuel will also exacerbate the situation. Take the US as an example; the production scale was expanded in 2005 due to the increase in the oil prices. The high oil prices stimulate the demand for maize, the raw material for the ethanol production. Maize will suffer a following surge in prices as well. What is worse, the soaring demand for maize will lead farmers to increase the planting of maize, thus decreasing the cultivated area for soybean. The short supply of soybean makes itself more expensive than before. The food security is one of the most important issues in China. The Chinese government should control the use maize and other foods as raw materials to produce biofuel. However, the government can encourage the manufactories to use the biological waste to produce biofuel, and give these manufactories an exemption from the value added tax.
